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Now it was fairly disclosed that the changes of the spontaneous activity (Sp. Act.) are closely related to the species of the animals, the size of the dose, the interval and the regularity of administration and so on.
(Eddy (1) This paper deals with the changes of the Sp. Act. of rats before and after the morphine administration quantitatively using this instrument, with special emphasis on its relation to, 1) the amount of morphine in single or repeated administration, 2) the duration of morphine-repetition, 3) the abrupt withdrawal or nalorphine-administration and 4) the duration of abstinent days in the cases of morphine-reinjection. on the back of rats and the concentration of morphine solution (as free base) were modified not to exceed over 1.0 ml in their quantities. The control rats were in jected 1.0 ml of physiological saline solution by the completely same procedure. For the sake of morphine withdrawal, physiological saline solution was substituted to morphine solution. For the measurement of the Sp. Act. of rats, the "electronic activity level counter by Yanagita" was used throughout the experiments (Fig. 1 ).
As stated above, this instrument clearly shows the amounts of the Sp. Act. of small animals at every necessary intervals for necessary duration by numerical values (Fig. 2) or by the length of vertical line on kymograph-paper. One
.disadvantage of this instrument is that the amount of the activity shown is not an absolute but a relative value. Rats were injected physiological saline solution subcutaneously twice daily •« indicates injection. Fig. 4 Changes of the Sp. Act. due to the injection of NaCl sol. on 15th day after the start of repeated injection.
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for 17 days continuously and the changes of their Sp. Act. before and after the injection were recorded daily. At the beginn of the experiments, the Sp. Act. of rats showed temporarily slight increases after the injection as Fig. 3 shows. But no change was recognized any more on the 7th day and thereafter. (Fig. 4 Fig. 5 Changes of the Sp. Act. of rats due to the first injection of 5 mg/kg mor phine. Fig. 6 Changes of the Sp. Act. of rats due to the injection of 5mg/kg morphine on the 5th day of morphine-repetition. cutaneously injected twice daily for 17 days repeatedly, were recorded on 1st, 3rd, 5th, 7th, 9th and 15th day. As seen in Fig. 5 and 6 , the Sp. Act. of the rats were not significantly influenced by the single administration at the beginn nor by the repeated administration for . 5 successive days. However, on 7th day, by the administration of the same amount of morphine the Sp. Act, of the rats began to show some increase and on 9th day and thereafter they showed significant increase. (Figs. 7, 8 and 9 ). ‡V .
Changes of the Sp. Act. of rats by the administration of 20 mg/kg morphine. Fig. 10 shows that the Sp. Act. of rats were decreased by the first single injection of 20 mg/kg morphine. It can be seen however in Figs. 11, 12, 13 and 14 that the Sp. Act. showed no decrease any more on 3rd day and that they turned into increase on 5th day and into significant increases on 9th day and thereafter. ‡W .
Changes of the Sp. Act. of rats by the administration of 50 mg/kg morphine.
As shown in Figs. 15, 16 and 17, the Sp. Act. of the rats, after showing decrease at the first injection, were slightly increased on 5th day by the repeated administration of 50 mg/kg morphine and significantly increased on 7th day and thereafter. Here the changes of the Sp. Act, of rats due to the repeated administration of various amounts of morphine can be summarized as table 1 . As shown in Fig. 18 After ascertaining that the injection of physiological saline solution made no significant changes upon the Sp. Act. of 4 rats (Fig. 20) and that the first injection of 20 mg/kg morphine to the same rats caused decrease of their Sp. Act.
( Fig. 21) , morphine was repeatedly administered twice daily for 35 days con tinuously to the same four rats increasing the dose every 5 days till it reached to 100 mg/kg and maintianing 100 mg/kg for 10 days.
The Sp. Act. of the rats on the 16th day and 23rd day are shown in Figs.
22 and 23 respectively. As clearly recognized in the figures, the more and the longer morphine was administered, the more significantly the increase of the Sp. Act. was observed. Ten rats were injected morphine twice daily for 49 days increasing the dose till 100 mg/kg every five days and maintaining the last dose for 29 days. On 50th day, physiological saline solution was substituted for morphine solution and the injection caused significant decreases of the Sp. Act. of all the rats (Fig. 27) . Then, the injection of saline solution was repeated twice daily to those rats. Single reinjection of 100 mg/kg morphine was given to one of these ten morphine withdrawn rats one by one, on 5th, 6th, 9th, 10th, 12th, 15th, 20th, 28th, 30th and 48th abstinent day respectively.
As can be understood by figures; 1) the Sp. Act. of the rats were clearly increased by the single reinjection of 100 mg/kg morphine on 5th-20th day after the withdrawal. (Figs. 28, 29 and 30 ).
2) It was nearly a month later Fig. 27 Changes of the Sp. Act. of rats who had been receiving morphire re peatedly for 49 days, by the injection of saline solution. Length of vertical line shows the amount of activity every five minutes. Fig. 28 Changes of the Sp. Act. of one morphinized rat due to the reinjection of 100 mg/kg morphine on 5th abstinent day. Fig. 29 Changes of the Sp. Act. of one morphinized r at due to the reinjection of 100 mg; kg morphine on 12th abstinent day.
Note : the difference between NaCl and morphine ! Fig. 30 Changes of the Sp. Act. of one morphinized rat due to the reinjection of 100 mg,/kg morphine on 20th abstinent day. Fig. 31 Changes of the Sp. Act. of one morphinized rat due to the reinjection of 100 mg; kg morphine on 30th absti nent day. Fig. 32 Changes of the Sp. Act of one morphinized rat due to the reinjection of 100 mg/kg morphine on 47th absti nent day.
after withdrawal when the reinjection of morphine caused no increase of the Sp. Act. any more (Fig. 31). 3) On the 47th abstinent day, the rat first showed a decrease of its Sp. Act. by the single reinjection of 100 mg/kg morphine ( Fig. 32) as same as in the case of the first injection of 20 mg/kg morphine to non-tolerant rat. Six rats had been injected morphine repeatedly for 47 days twice daily increasing the dose from 20 mg/kg to 100 mg/kg every five days and maintaining the last dose for 27 days. In the morning of 48th day, the rats were injected 10 mg/kg nalorphine in turn of morphine and their Sp. Act. were recorded (Fig. 33) . Thereafter, 10 mg/kg nalorphine were injected repeatedly 4 times daily (0.00, 7.00, 13.00, 19.00) to these rats. One by one on every successive day, one of the six rats was reinjected 100 mg/kg morphine (10.00 a.m.) 3 hours after the injection of nalorphine, and his Sp. Act. was recorded. The rat reinjected morphine was discarded after the recording. The numbers of the records were 6 from the second day to the seventh day of nalorphine injection.
Figs. 34, 35 and 36 are the records of the changes of the Sp. Act. before and Fig. 33 Changes of the Sp. Act. of one morphinized rat due to the injection of 10 mg,/kg nalorphine. Fig. 34 Changes of the Sp. Act. of the rat who had been receiving 10 mg, kg nalor phine 4 times daily for 21/2 days after 47 days of morphinization, due to the reinjection of 100 mg/kg morphine. Fig. 35 Changes of the Sp. Act. of the rat who had been receving 10 mg/kg nalor phine 4 times daily for 41/2 days after 47 days of morphinization, due to the reinjection of 100 mg/kg morphine. Fig. 36 Changes of the Sp. Act. of the rat who had been receiving 10 mg/kg nalor phine 4 times daily for 61;2 days after 47 d ays of morphinization, due to the reinjection of 100 mg/kg morphine.
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after the morphine reinjection on 3rd, 5th and 7th day of repeated nalorphine administration respectively.
It can be assumed from the results already mentioned that if nalorphine were effective for the acceleration of tolerance disappearance, frequently repeated administration of nalorphine would depress the increase of the Sp. Act. due to the reinjection of morphine in once-morphinized rats.
As Authors had once reported in their studies on N-allyl-normorphine; 1) morphinized rats showed without fail sharp decreases of their body weights temporarily after the abrupt withdrawal of morphine or the injection of nalor phine but no decrease after morphine injection and therefore, such decreases of the body weights could be regarded as one of the signs of physical dependence formed by the repeated morphine administration.
2) the decrease of the body weights of morphinized rats due to 10 mg/kg nalorphine could be scarcely recognized on 2nd-4th day after the start of repeated morphine administration and was recognized significantly on 6th day, though nalorphine itself did not affect the bodyweights of non-tolerant rats. 
